AXIAL TUBE ASSEMBLY FOR A MOTOR 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an axial tube assembly for a motor. In 
particular, the present invention relates to an axial tube assembly for reliably 
positioning a bearing of a motor. The present invention also relates to a motor 
having such an axial tube assembly. 

2. Description of Related Art 

Figs. 1 and 2 of the drawings illustrate a conventional motor including 
a casing 10, a bearing 20, a stator 30, a circuit board 31, and a rotor 40. The 
casing 10 includes an axial tube 11 integrally formed on a central portion of 
the casing 10. The axial tube 11 includes a stepped portion 11a on an inner 
periphery thereof and a plurality of longitudinal slits 1 lb in a top end thereof. 
The slits lib allow the axial tube 11 to expand radially outward. After the 
bearing 20 is mounted into the axial tube 1 1, a retaining cap 1 lc is mounted to 
the stepped portion 1 la to improve assembling reliability, and a shaft 41 of the 
rotor 40 is then extended through the retaining cap 11c and the bearing 20. 
Further, at least one rib 1 Id is formed on an outer periphery of the axial tube 
11 for engaging with at least one groove 30a in a longitudinal hole of the 
stator 30 to provide a reliable positioning for the stator 30. Further the stator 



30 includes a plurality of legs 30b engaged with the circuit board 30. After 
assembly, the retaining cap 11c urges the top end of the axial tube 11 to 
expand radially outward, thereby preventing the stator 30 from being 
disengaged from the axial tube 1 1 . 
5 The above-mentioned motor has a simple structure that is easy to 

assemble and that has a low manufacturing cost. However, the assembling 
reliability of the motor is low, as the retaining cap 11c is the only member for 
maintaining the positional relationships among the bearing 20, the stator 30, 
and the circuit board 31. Further, in a case that the axial tube 11 and the 
10 bearing 20 have a relatively large tolerance therebetween, the bearing 20 is 
apt to rotate together with the shaft 41 of the rotor 40. Further, coaxiality of 
the axial tube 11, the bearing 20, and the shaft 41 of the rotor 40 could not be 
achieved, as the bearing 20 is directly engaged in the axial tube 11 without 
any positioning assistance. As a result, the rotational stability is adversely 
15 affected, resulting in unbalanced rotation and generation of noise. Further, 
since there is no means for preventing the retaining cap 11c from being 
disengaged from the axial tube 11, the shaft 41 might shake and thus cause a 
retainer ring 20a mounted to a distal end of the shaft 41 to exert an axial force 
to the bearing 20 and the retaining cap 11c, causing disengagement of the 
20 bearing 20 and the retaining cap 11c from the axial tube 11. Further, a 
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relatively large gap exists between the axial tube 1 1 and the rotor 40 such that 
dusts in the air current might enter and thus contaminate the lubricating oil in 
the bearing 20. The speed of the rotor 40 is thus lowered, and the life of the 
motor is shortened. 

OBJECTS OF THE INVENTION 
An object of the present invention is to provide an axial tube assembly 
for a motor for reliably positioning a bearing of the motor. 

Another object of the present invention is to provide an axial tube 
assembly for a motor for reliably positioning a stator of the motor. 

A further object of the present invention is to provide an axial tube 
assembly for a motor for prolonging the life of the bearing of the motor. 

Still another object of the present invention is to provide an axial tube 
assembly for a motor for improving rotational stability of the rotor of the 
motor. 

Yet another object of the present invention is to provide a motor 

having such an axial tube assembly. 

SUMMARY OF THE INVENTION 
In accordance with one aspect of the invention, an axial tube assembly 
for a motor is provided and includes an axial tube and a sleeve mounted in the 
axial tube. The axial tube is securely mounted to a casing, and a stator is 



mounted to the axial tube. The axial tube includes at least one first engaging 
member on an inner periphery thereof. The sleeve includes at least one second 
engaging member engaged with the first engaging member of the axial tube. 
When a bearing is mounted in the sleeve, the sleeve is tightly engaged with 
5 the axial tube such that the axial tube and the bearing exert forces to each 
other to thereby retain the axial tube and the bearing in place. 

In accordance with another aspect of the invention, a motor is 
provided and includes a casing, an axial tube securely mounted to the casing, 
a stator mounted to the axial tube, a sleeve mounted in the axial tube, and a 
10 bearing mounted in the sleeve. The axial tube includes at least one first 
engaging member on an inner periphery thereof. The sleeve includes at least 
one second engaging member engaged with the first engaging member of the 
axial tube. The sleeve is tightly engaged with the axial tube such that the axial 
tube and the bearing exert forces to each other to thereby retain the axial tube 

1 5 and the bearing in place . 

Other objects, advantages and novel features of this invention will 
become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 Fig. 1 is an exploded perspective view of a conventional motor; 
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Fig. 2 is a sectional view of the conventional motor in Fig. 1; 
Fig. 3 is an exploded perspective view of a first embodiment of an 
axial tube assembly for a motor in accordance with the present invention; 

Fig. 4 is a perspective view of the first embodiment of the axial tube 
5 assembly for a motor in accordance with the present invention; 

Fig. 5 is a sectional view taken along plane 5-5 in Fig. 4; 
Fig. 6 is a sectional view of a motor with the first embodiment of the 
axial tube assembly in accordance with the present invention; 

Fig. 7 is an exploded perspective view of a second embodiment of the 
10 axial tube assembly for a motor in accordance with the present invention; 

Fig. 8 is an exploded perspective view of a third embodiment of the 
axial tube assembly for a motor in accordance with the present invention; 

Fig. 9 is a sectional view of the third embodiment of the axial tube 
assembly for a motor in accordance with the present invention; 
1 5 pig. 1 0 is an exploded perspective view of a fourth embodiment of the 

axial tube assembly for a motor in accordance with the present invention; 

Fig. 1 1 is a perspective view of the fourth embodiment of the axial 
tube assembly for a motor in accordance with the present invention; 

Fig. 12 is a sectional view taken along plane 12-12 in Fig. 11; 
20 pig. 13 is a sectional view of a motor with the fourth embodiment of 



the axial tube assembly in accordance with the present invention; 

Fig. 14 is an exploded perspective view of a fifth embodiment of the 
axial tube assembly for a motor in accordance with the present invention; 

Fig. 15 is a perspective view of the fifth embodiment of the axial tube 
assembly for a motor in accordance with the present invention; 

Fig. 16 is a sectional view taken along plane 16-16 in Fig. 15; and 
Fig. 17 is a sectional view of a motor with the fifth embodiment of the 
axial tube assembly in accordance with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Preferred embodiments of the present invention are now to be 
described hereinafter in detail, in which the same reference numerals are used 
in the preferred embodiments for the same parts as those in the prior art to 
avoid redundant description. 

Referring to Figs. 3 through 5, a first embodiment of an axial tube 
assembly for a motor in accordance with the present invention includes an 
axial tube 1 1 and a sleeve 12. The axial tube 1 1 can be mounted to a casing 10 
and engaged with a bearing 20, a stator 30, a circuit board 3 1, and a rotor 40, 
thereby forming a motor such as a miniature brushless D.C. motor, as shown 
in Fig. 6. 

The axial tube 1 1 is preferably made of a plastic material and includes 



plurality of engaging blocks 1 1 1 on a lower end of an outer periphery thereof. 
A plurality of protrusions 1 1 6 are formed on a lower end of an inner periphery 
of the axial tube 11. Preferably, the protrusions 116 are spaced by regular 
intervals and symmetrically disposed. Further, a plurality of longitudinal slits 
117 are defined in an upper end of the axial tube 11, thereby forming a 
plurality of resilient tabs 112 on the upper end of the axial tube 11, with each 
resilient tab 112 having a hook 113 on an outer side thereof. The respective 
resilient tab 112 possesses required resiliency to move radially inward or 
outward due to provision of the longitudinal slits 117. 

As illustrated in Fig. 6, when the axial tube 11 is mounted into a 
hollow tube 101 on the casing 10, the engaging blocks 111 are respectively 
and securely engaged in a plurality of engaging grooves 102 defined in a 
lower end of the hollow tube 101, thereby preventing the axial tube 11 from 
rotating relative to the casing 10. The respective block 1 1 1 and the respective 
engaging groove 111 may have a corresponding geometric shape, such as 

elongated or L-shaped. 

The axial tube 1 1 further includes at least one engaging member (e.g., 
a positioning groove 115) in a lower end of the inner periphery thereof. 
Further, the axial tube 1 1 includes at least one guiding groove 1 1 8 in an upper 
) end of the inner periphery thereof. The guiding groove 1 1 8 is aligned with the 



positioning groove 115. Further, the axial tube 11 includes at least one 
longitudinal positioning channel 114 in the inner periphery thereof. 
Preferably, the longitudinal positioning channel 114 is formed between two 
slits 1 1 7 adjacent to each other. 
5 The sleeve 12 is preferably made of a plastic material and includes a 

bottom end having an inner flange 120. The sleeve 12 includes at least one 
longitudinal rib 121 on an outer periphery thereof. The sleeve 12 further 
includes at least one engaging member (e.g., a key 122) formed on the outer 
periphery thereof. The respective key 122 includes a beveled section 122a. 
10 When the sleeve 12 is inserted into the axial tube 1 1, the beveled section 122a 
of the respective key 122 of the sleeve 12 is slidingly guided by the respective 
groove 1 1 8 of the axial tube 1 1 until the respective key 1 22 is engaged in the 
respective positioning groove 115, preventing the sleeve 12 from rotating 
relative to the axial tube 11. Further, the longitudinal rib 121 of the sleeve 12 
15 is engaged in the longitudinal positioning channel 114 of the axial tube 11, 
further preventing the sleeve 12 from rotating relative to the axial tube 1 1 . 

Still referring to Figs. 3 through 6, the axial tube assembly may further 
include a positioning ring 1 3 engaged in an annular groove 41 1 in a distal end 
of a shaft 41 of the rotor 40, thereby preventing the shaft 41 from being 
20 disengaged from the bearing 20 along an upward direction. The axial tube 



assembly may further include a supporting member 14 having a compartment 
141 and a stepped portion 142. An abrasion-resisting plate 15 and lubricating 
oil are received in the compartment 141, and the stepped portion 142 provides 
a support for the positioning ring 13. 
5 In assembly, the stator 30 and the circuit board 31 that are engaged 

together are mounted to the hollow tube 101 of the casing 10, and the axial 
tube 11 is then mounted into the hollow tube 101 from a bottom end of the 
hollow tube 101 . As illustrated in Fig. 6, the respective engaging block 1 1 1 of 
the axial tube 1 1 is securely engaged in the respective engaging groove 102 of 
10 the casing 10, thereby preventing relative rotational movement between the 
axial tube 11 and the casing 10. Further, the hook 113 on the respective 
resilient tab 1 12 is compressed radially inward and passes through the hollow 
tube 101 and the stator 30. After passing the stator 30, the hook 113 on the 
respective resilient tab 112 returns to its initial position by the resiliency of 
15 the respective resilient tab 112, with the hook 1 13 on the respective resilient 
tab 112 being engaged with an end edge delimiting a longitudinal hole (not 
labeled) of the stator 30. The stator 30 and the circuit board 31 are thus 
retained in place. 

Next, the positioning ring 13, the supporting member 14, and the 
20 abrasion-resisting plate 1 5 are mounted into the axial tube 1 1 . The bearing 20 
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is then mounted into the sleeve 12, which, in turn, is inserted into and thus 
tightly engaged in the axial tube 11. The positioning ring 13, the supporting 
member 14, and the abrasion-resisting plate 15 are reliably sandwiched 
between the flange 120 of the sleeve 12 and the protrusions 116 of the axial 
5 tube 1 1 . The shaft 41 of the rotor 40 is then extended through the bearing 20 
and the positioning ring 13, with the distal end of the shaft 14 resting on the 
abrasion-resisting plate 15, which, in turn, is supported by a bottom end of the 
supporting member 14. It is noted that the positioning ring 13 is engaged in 
the annular groove 411 in the distal end of the shaft 41 in a manner not 
L0 adversely affecting rotation of the shaft 41, which is conventional and 
therefore not described in detail. Further, the longitudinal rib 121 of the sleeve 
1 2 is engaged in the longitudinal positioning channel 1 1 4 of the axial tube 1 1 , 
and the respective key 122 of the sleeve 12 is engaged in the respective 
positioning groove 115 of the axial tube 11, preventing the sleeve 12 from 
15 rotating relative to the axial tube 1 1 . 

As illustrated in Fig. 6, since the sleeve 12 and the axial tube 11 exert 
forces to each other, the sleeve 12 is tightly engaged with the bearing 20 and 
thus retains the bearing 20 in place. The respective resilient tab 112 of the 
axial tube 11 expands radially outward and is thus securely engaged with the 
20 stator 30. The stator 30 is thus reliably positioned. Further, since the sleeve 1 2 
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and the axial tube 11 are reliably engaged together, disengagement of the 
sleeve 12, the positioning ring 13, the supporting member 14, and the 
abrasion-resisting plate 15 from the axial tube 1 1 along an upward direction is 
avoided. Thus, the assembling reliability and stability of the bearing 20 and 
5 the stator 30 are improved. As a result, the rotational stability of the rotor 40 is 
improved, and generation of noise resulting from unbalanced rotation of the 

rotor 40 is avoided. 

Further, as illustrated in Fig. 6, an upper end of the sleeve 12 may 
extend upward to a position adjacent to a hub 42 of the rotor 40 to which the 
10 other end of the shaft 41 is mounted. This reduces the gap between the sleeve 
12 and the rotor 40, avoiding entrance of dusts into the bearing 20. The life of 
the bearing 20 is thus prolonged. The bearing 20 may be an oily bearing, 
self-lubricating bearing, copper bearing, or sintered bearing. The 
compartment 141 may receive lubricating oil for prolonging the life of the 
15 bearing 20. 

Fig. 7 illustrates a second embodiment of the invention modified from 
the first embodiment, wherein the longitudinal rib 121 of the sleeve 12 and 
the longitudinal positioning channel 114 of the axial tube 11 are omitted. 
Further, there is only one key 122 on the sleeve 12 and only one positioning 
20 groove 1 15 in the axial tube 1 1. Since the key 122 of the sleeve 12 is engaged 
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in the positioning groove 115 of the axial tube 11, disengagement of the 
sleeve 12, the positioning ring 13, the supporting member 14, and the 
abrasion-resisting plate 15 from the axial tube 1 1 along an upward direction is 
avoided. 

5 Figs. 8 and 9 illustrate a third embodiment of the invention modified 

from the first embodiment, wherein the respective engaging member of the 
axial tube 1 1 is an elongated key 1 15' on the upper end of the inner periphery 
of the axial tube 11, and the respective engaging member of the sleeve 12 is a 
positioning groove 122' in the outer periphery of the sleeve 12. Further, the 
0 guiding grooves 1 1 8 of the axial tube 1 1 are omitted. Since the respective key 
1 15' of the axial tube 1 1 is engaged in the respective positioning groove 122' 
of the sleeve 12, disengagement of the sleeve 12, the positioning ring 13, the 
supporting member 14, and the abrasion-resisting plate 15 from the axial tube 
1 1 along an upward direction is avoided. 
15 Figs. 10 through 13 illustrate a fourth embodiment of the invention 

modified from the first embodiment, wherein the axial tube 11 in this 
embodiment is directly integrally formed on the casing 10 to reduce the 
number of elements without adversely affecting the tight engagement 
between the axial tube 11 and the sleeve 12. Further, the sleeve 12 includes a 
20 plurality of positioning blocks 123 on the outer periphery thereof, with each 
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positioning block 123 being engaged in the respective longitudinal slit 1 17 of 
the axial tube 11, thereby improving engaging reliability among the axial tube 
11, the sleeve 12, and the bearing 120. 

Figs. 14 and 17 illustrate a fifth embodiment of the invention modified 
5 from the fourth embodiment, wherein the hook 1 1 3 on the respective resilient 
tab 1 12 of the axial tube 1 1 is omitted, and the sleeve 12 includes a plurality of 
hooks 124 formed on an upper end of the outer periphery thereof. Further, 
some of the resilient tabs 112 have a relatively smaller length (compared to 
the remaining resilient tabs 1 12) to provide a plurality of receiving spaces 1 19 
l o for receiving the hooks 1 24 of the sleeve 1 2. The stator 30 is retained in place 
by the hooks 124 on the sleeve 12 after assembly. Again, since the respective 
key 122 of the sleeve 12 is engaged in the respective positioning groove 115 
of the axial tube 11, disengagement of the sleeve 12, the positioning ring 13, 
the supporting member 14, and the abrasion-resisting plate 15 from the axial 
15 tube 1 1 along an upward direction is avoided. 

While the principles of this invention have been disclosed in 
connection with specific embodiments, it should be understood by those 
skilled in the art that these descriptions are not intended to limit the scope of 
the invention, and that any modification and variation without departing the 
20 spirit of the invention is intended to be covered by the scope of this invention 
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defined only by the appended claims. 
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